"Open innovation" means the participation of an institution 's stakeholders (customers, suppliers, competitors, etc.) 
Introduction
Open innovation considers both, importing external ideas into an institution's knowledge and innovation processes as well as exporting its experiences to others. Chesbrough was the first who introduced open innovation into research [4, 6, 24] . One of his most important findings is: "equal importance given to external knowledge, in comparison to internal knowledge" [7, p. 11] . Open innovation means the participation of an institution's multiple stakeholders (customers, suppliers, competitors, etc.) in its innovation planning as well as the dissemination of internal ideas to others. The majority of open innovation approaches can be identified in large high-tech [5] and-later-in other companies in different industries [8] ; however, there are some projects in government and public administration as well [17, 37, 37] . The use of open innovation can deploy pathways outside an institution's current businesses and evoke new products or even new markets [5] .
There are two important aspects in open innovation projects, namely the stakeholder (especially user) involvement and the creation of a supporting eco-system. "The users are in the spotlight: an invention becomes an innovation only if users become a part of the value creation process. … Creating a well-functioning eco-system that allows co-creation becomes essential for Open Innovation. In this eco-system stakeholders are collaborating along and across industry and sector-specific value chains to co-create solutions to socio-economic and business challenges" [16, p. 13] . As a basic principle, "open" is a quasi-synonym for "user-centric," whereby "users" are both actual users as well as potential users, including former, possibly dissatisfied users.
A perfect example for public sector innovation [13, 30] and a user-centric institution that benefits from open innovation is the (digital as well as physical) library [58] . It already was an ever changing and evolving institution [50] in the past, which now, more than ever, has "to keep pace with the needs of a modern information society" [36, p. 3] . Libraries use knowledge management to improve services, performance and also future prospects [46] . Open innovation gives them a chance to achieve those goals while steadily growing together with the environment, with technology, with their users and in doing so, becoming more relevant to them.
There are already many innovation projects in libraries [22, 48] ; in this article, however, we focus on open innovation, which is a relatively new phenomenon in libraries and not as extensively covered. Concerning libraries [25, 26, 39, 40, 42, 51, 52] , open innovation integrates the views of users and non-users (as actual and potential customers), publishing houses, information services, software houses, design companies, etc. (as suppliers) as well as other libraries or further institutions (as competitors) into the development strategy of a library. Library knowledge and innovation processes include information inflows (application of external knowledge in the innovating library) and information outflows (dissemination of internal knowledge for reuse in other institutions). We prefer the terms "information inflow" and "information outflow" over "knowledge inflow and outflow" (often mentioned in the literature) because in information science knowledge is considered as static, while information is dynamic and able to flow [60, p. 24] .
Innovation happens both on a large scale (for instance, planning new library buildings) as well as on a small scale (e.g., slightly modifying an existing library service). Of course, open innovation is applicable to all kinds of innovation [62] , including
• New library services (services of the physical as well of the digital library [43] ), • New services outside "traditional" library services, which are needed in the present or future knowledge society, • New library processes (processes to offer an established service), and • New infrastructures (e.g., new library buildings).
Open innovation in libraries has strong connections to cocreation of library facilities and services [23, 34] as well as to user-participation or the "participatory library" [31,47, 48, In the following, we will describe used methods and the questionnaire we created to gather information on circumstances, information inflow, outflow and concrete innovation outcomes of all case study libraries. All responses to the questionnaire will be summarized. After a report on each individual libraries' projects results are being discussed and concluded.
Methods
Besides literature review and content analysis of libraries' websites, our method is strongly related to case study research [14] . While analyzing literature and websites we were able to identify six libraries (four public libraries, one of them combined with a national library, one academic library, and one special library), which reported on open innovation projects conducted in their institutions ( Table 1) . As Eisenhardt [14, p. 545 ] recommends a sample size of four to ten cases, we decided to include all six cases in our study. 
Results
In this paragraph, we describe the results of our online questionnaire as well as details of our case studies. Six libraries (100%) filled in the questionnaire, but not all answered every question. Therefore, our N varies from question to question.
Online Questionnaire
What does "open innovation" mean for our participants? All libraries stress the roles of users and other partners. "Open Innovation provides a precious possibility to develop innovations with (potential) users or with external people with valuable knowledge" (P1). "We believe the best way to develop new or enhanced services for our city's residents is to develop and test ideas through a process that engages our entire organization, external thought partners, and our users" (P3). "Open innovation for us means that we involve users and partners in the project and initiatives that we do. … It means that we share ideas and thoughts instead of keeping them inside the library" (P4). Or, in short, "input from customers and users" (P5). While P5 emphasizes only information inflow, especially P4 also mentions information outflow.
Why did the libraries apply open innovation? "Because of the rapid pace of change in the world, in the communities our library serves, and the way in which knowledge is created and shared, we realize that our traditional methods for designing services, spaces and programs were no longer sufficient," P3 told. A more rigorous answer came from P4: "we … knew that the library couldn't survive if we didn't involve partners and users in developing services." P4' In a grounded-theory study, Nguyen [47] found out that three categories play important roles as critical success factors for open innovation projects in libraries:
• Community, i.e. involvement of external partners in the project,
• Empowerment, i.e. giving external partners power and status, and • Experience, i.e. the importance of knowledge and ideas of external partners.
For our participants, all three categories are generally important, but there is a clear ranking. With a mean value of 6.7 (on a scale between 1/unimportant and 7/very important) community involvement is essential. Empowerment is estimated in average with 6.0, and experience of the external partners with 5.3 (N = 3).
As we know that the participation of an institution's stakeholder is important, the deciding question is: What are the sources of the information inflows or rather how did the libraries cooperate with them and with whom (RQ1)? Figure 2 shows that the preferred methods to cooperate with others are workshops, followed by competitions, the library itself as a living lab and addressing of stakeholders. Half of our participants apply the establishment of a position for open innovation in their library, create an open innovation platform, use social media channels, organize city hall meetings and actively visit stakeholders.
Figure 2: Means for information inflow (N = 4)
Our participants confirm that shareholders' knowledge, i.e. the knowledge of users, non-users, and non-active users, is important as the shareholders are involved in the information inflow activities such as competitions or workshops. As Bernier, Males and Rickman [3, p. 165] state, "it is silly to hide your most active patrons."
For all four participants to integrate the own library staff is important, too. Suppliers, such as software houses, design companies and IT hardware suppliers are not the main addressing shareholders. With one exception, librarians of other libraries were also involved in the information inflow activities. Publishing houses, booksellers, and information services are not at all involved in the information inflow activities (Figure 3 ).
RQ2 asks about the type of innovation. Based on our participants' answers, there are three different innovation types, which are resulting from open innovation processes. By using the shareholders' knowledge, the most popular innovation types being created by open innovation are both, new library services (N = 3) as well as new processes in the library (N = 3). Innovations include, for instance, the redesigning of services (answering questions and check-out transactions), designing tools to support the findability of titles, improving computer skills and the development of interior spaces.
Furthermore, the third innovation type is a new library building (N = 2; Dokk1 and Helsinki Public Library), where the people are the main focus and not the books, as there are places for events such as listening clubs, maker activities, homework cafés and so on. Besides the two Scandinavian libraries, there seems to be a further example of open innovation concerning library buildings in Halifax [28] ; however, Halifax Central Library refused to answer our questionnaire. So, two of our participating libraries realized an innovation on a large scale, while the other libraries preferred to start with open innovations rather on a small scale. Why is it important for libraries to create and improve services and to change or to extend the libraries' functions? Libraries need to collaborate and network with internal and external stakeholders to gain new ideas and knowledge in order to create future services that are concentrated on the users' needs. The easiest way to satisfy users and to get the maximum community benefit is to involve the users and other community members in the innovation process. 
Case Studies

Chicago Public Library
Dokk1
The new Public Library in Aarhus, Denmark, opened its doors in June 2015 in a newly built media centre at the waterfront, integrating library, citizen services and other public services into one building called Dokk1 ( Figure 5 ) [1, 29] . The process of learning in phase three was not referred to asking the users what they want but by observing the user's experience of library services [15] . Open innovation is institutionalized in Aarhus; there is a job position called "Library Transformer."
Helsinki Public Library
The Public Library in Helsinki is going to open the doors of the new constructed main library in 2018. For the development process they involved the citizens in planning and decision-making. The main approach was to establish an involvement process that has a direct impact on the services, functions and organization [49] . At the Helsinki City Library, a participatory planner has helped to engage the citizens and partners in the development of the future library. The future library is (not only) designed for users, but with users [44] . For this purpose, the library planners have started the "dream on!" campaign ( Figure 6 ). Accordingly, the citizens have been invited to submit their thoughts how they think the future library should look like [45] . Submission was possible online and physically at diverse city events. Based on these "dreams" and further workshops with citizens' involvement four projects have been identified to be implemented in 2013 by participatory budgeting. In the participatory budgeting users have been involved in the decision on how to spend 100,000 € for the library. Furthermore, a developer community was founded in 2014, called the Central Library's Friends ("CeLi Friends"). Citizens had to apply to join this participatory design project. To lead participatory projects, the library staff has been educated in applying co-design methods. Hence, the staff can better adjust projects to be integrated in the everyday routine instead of external agencies [45] . Finally, the CeLi Friends have helped to produce solutions and services concepts to posed questions by the library planners and architects within a collaborative process [32] .
National Library Board Singapore
The National Library Board (NLB) Singapore runs a national library, 25 public libraries, the national archives, and 15 special libraries in the city-state Singapore [11] . [11, p. 7] , the users do not only demand more services, "they also want to be part of the library's development and processes." User participation is welcomed; however, the quality of the users' contributions differs from person to person. For Choh [11, p. 8] , it is a task for librarians, to find ways "to engage them meaningfully and also to use the content that they contribute meaningfully." Engaging users to cooperate, anywhere and anytime as well as in the way the users prefer to be engaged, is a new skill of librarians.
NLB has established an open innovation platform ( Figure  7 ). It works for information inflow (e.g., uploading of tagged photos for the Singapore Memory Project) as well as for information outflow (e.g., the use of NLB content for partners to reuse it for their services and programs [12, [57, p. 32] , the "most ideas come from top management, collaboration with external partners and competitors but also, even though to a lesser extent, from employees." RUB offers its user the forwarding of complaints by having a customer-complaint box or the e-mail function [54, p. 210] and traditional user satisfaction surveys and online chats [57, p. 32] . According to Scupola [54, p. 210] , the received emails of users are being screened and RUB could use them for step-by-step innovations. Additionally, RUB wants to give the user an understanding of "how to use the e-services and selfservices" [54, p. 211] . They are trying to achieve this aim by collaborating with teachers and instructors. Further, they also want to share their experiences with other libraries and small and medium companies. In cooperation with the two researchers (Scupola and Nicolajsen) RUB tried to identify the needs and opinions of their users by the blog RUbminds on the RUB website, which was an initiated pilot experiment by both mentioned researchers. This experiment results from the fact, that until then the RUB users were not directly integrated into the innovation process. The results of the experiment show that "the blog was considered by the library management as a useful tool to communicate with the users and to generate a manageable amount of
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useful ideas" [57, p. 28] . The experiment RUbminds enables the first direct involvement of the RUB users in the innovation process related to the RUB services [57] . RUbminds includes four topics; based on these topics the RUB should get users' feedback:
• "1) Do we comply with your wishes?
• 2) If you should furnish the library ….?
• 3) Is RUB your favorite library?
• 4) The future of the library-give us your suggestions" [57, p. 31] The blog shows that users, for example, need facilities such as a silent room with computers, small rooms for group work and lounge areas [57, p. 33] . According to Scupola and Nicolajsen [57, p. 33] , "all the suggested ideas have been implemented by RUB." RUbminds should not only collect the feedback but the library employees "had the possibility to comment and respond to the users' postings", too [57, p. 32] . As the blog experiment was successful, the RUB decided to use it further [57, p. 34] . At least one example for the information outflow is given by using "Denmark's Electronic Research Library" (DEFF 
ZBW / German National Library of Economics
The German National Library of Economics, located in Kiel on the waterfront of the Baltic Sea, is the biggest special library for economics on a global scale. Around 2010, the ZBW started idea contests to create better library services [18, 19, 20, 21, 39, 40, 62] .
The first open innovation project was the "EconBiz Challenge," starting in 2010. In 2012, the challenge "Economy library looks for: Your ideas for a better service" followed [19, p. 349] . For the EconBiz challenge, 105 participants contributed their ideas; for the "Economy library looks for" challenge the library collected 52 ideas. Both challenges applied an open innovation platform ("Neurovation;" Figure 8 ); they were designed following the standards of the ZBW Web pages. Winner of the first challenge was an idea to create an Online Call Organizer, i.e. a calendar with calls for papers of economic conferences.
Additionally, ZBW organized a lead user workshop. Aim of the workshop was to discuss the winning idea with winners of the challenge, ZBW's staff and students of service design in order to find a "life cycle" of a call [39, p. 12] . 
Discussion
Six case studies have been presented in this work of which four were public libraries. Knowing that not all types of libraries are (equally) represented, we want to emphasize that this study is not representative and the goal is not generalization of results but to gain a deeper understanding of theory and practice while providing examples for future open innovation projects and research. Furthermore, while we were not able to find many studies on open innovation in the academic library context, Islam et al. [35, p. 48] found that most librarians from university libraries deemed service innovation as "critical to the continuing success" of their institutions. Open innovation is indeed one possible way of knowledge creation and management to achieve this. To introduce open innovation, however, is a major cultural shift within public sector services in general as well as within the library in particular and needs to be managed carefully [45] . 
Conclusion
In 
